Vertical Structure of Neptune’s Afnosphere
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TTie fivst images of Neptune taken with the Hulbhble Space “Telescope
(HST) Wide Ficld Planctary Camera 2 (WEFPC?) on 28 and 29 June
1994 revealed several changes i3y hat planet g atinosy 11(, 11 since the
Voyager 2 flyby in 1989. L1 part icular, they showed that the Great
Dark s]1)01 had vanished, and that a planct-enceiveling cloud band had
formed in the nort hern hemispher ¢ neaw 30N Latitude. Subseqguent
obscrvations (1 liunmel et d. Seicnee 268, 1 740.1995) revealed rapid
variationsinthe diserete c1o11(1 festures and t he appearance of anew
dark featurencar 30 N Latitude. Thelatest 115 T WP C2 observations
acquired by our teamm on 13 and 1 4 September 1995 show bright clond
features in both hemispheres, bul no evidence of dark spots. These
imaging obscrvations are also providing new constraints on the vertical
structure of Neptune’s atiosphere. We used anat mospheric radiative
trar sfer model {0 estimate the YClative alt it udes of feat wres in Nep

tune’satimosphere. The model emplovs a 40- level, 16-strcaon, multiple:
scatiering model based on the diseret ¢ ordinate method {(Star nnes of
al. Appl. Optics, 27, 2502, 1988) and amonochiromatic deseript ion of
the gas and acr osol optical propert ies to generat (1 s]y:tij-1Csoil’ (L.

synt het ic radian ce sprectra for conmipay ison with WEPC2 images. Ac

ceptable fits to the observed geometric albedo spectr a were obt ained
for a wide range of acrosol distributions. 0111 sinmulations produceda
few surprising results, however. In pea Ciculao. we found no compelling,
evidence of an optically-thick plinet- wide 11 S cloud at P ressures >3
bars. When this cloud was omitted. the wavelength-dependent albedo
and €Clter-to-limb brightness of Neptune's disk could best be simulated
by a Rayleigh-s¢ attering 1y-1e atmosphere with a spati ally-uniforin,
optically-thin 7 (0.7 Han) ~0.1), stratosphenie (<23 mbar ) haze layer
and a latitude- dependent, optically-thin (1 <0.1), tropospheric ha ze
layer confined between ~0.3 and 1.5 biws. The diserete, bright clouds
also appe ar to bhe confivied pedmrg-n 1 and?2 bavs. Rayleigh scatt er-
ing by the 11, /e al mospliere may provide all of the scattering needed
between 2 and 10 bars, butl a difluse haze caimot be precluded there.



